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«fcf- AMM^m £. . m i B^f m tf-A ©Ml* tc J; y e> 3S£ b BtfSH«« 

t=. imm^fcffinntt <fc nmrn^mmmu^ zm±n&LT mmm^m * mm 
m^m^m^mizmm^^mnm^mt. mmrnmm-^izm^^xmmmm 

iifsr ga - wm&tt «fc t* t^R^sm**?® rait sfwt ms*?* & 
at csgsi-r s rn^tt & £3»tcw b mm^mm * mmm^ izmm-tz mum 

i*mmzz!mm&*&&zfMmfcMffimm*<DAMmizm i ©Aomtesrepan-r 

mmmwimmmmzMmm i y %»*ms#:*£ 2 © A©m& 
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[»#3C 1 4 ] 

taies#t*«igg© t&iB^««^stt, mmm+m&m^®. iz&m v 
izmv e> ntc s m&wm u > x 
s&iB 3 m<DBmu>x<D$ mmmmmm^&vwiz&u-* &m lmsom 

<D tMBM 1/ > XtC ffriBH 1 <D&<Dm& £ ffr&D U fl 2 @ g © ffr£M 1^>XC 

ts. 
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mm$fit>tlT£tc (4*W¥5- 2 5 8 7 0 3#m 1 8 8 2 9 4 

#g&¥7-2 4 9 3 9 3-if^$gfcif) . ^«lf-AlC 
^C?)A^->^P(6^StC^V%T^^tSS:^$-frS^«)lCtt, #IW7 - 2 4 
9 3 9 3^#tC|i^0D«^^(D#^«=fo^^^#ai:^2®StlS„ 

mm<or=.&)iz. mm^i 1-13297 siciiig^ti^^^cDii^^^^tiT 

[0 0 0 3] 

It, #Hg¥l 1 - 1 3 2 9 7 5lCfBil©#i££S3 

[0 0 0 4] 
[0 0 0 5] 

«^i£-AJ«af*tt, S«i i©*liK:^bT««»K:^ftK:BB«S*iTfe»; 

«1 10)^ffilC#LTSe&#faK:iigfa£;ftfc&lC*«l 

S«l l©3S®T*$&£bfc:i#C«3% M*f«^feJ:^^SL«^ (J£TF, 

«^^e>) ^«i lmw&mmz&^Tm&i lmmizMLrmm^ 
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[0 0 0 6] 

100/jmXl 0 ,am<Z)m^©«^ifcmffi£^£^>#>^i^^-f 
fg!l$f£*l£. S^l l^®_h^l 0 0 nmx. 2 5 ittm^^cO^^lf-ASr^^'r 

sfc&ic. 2a©#«MEg^ix>X5, 6 ii^ecDM^raP i otfSKtt&ntv^s 

[0 0 0 7] 

mmn^-^s LaB 6 iii ^vwaa^nmrn^-iyy^^. 6iz& 
o n^if-^ummmznt. m^hte^yj-yyuvz onen finer) 

^lt^^SJ:e)lC^©m5i^JfiI$tlTli^^-A^IolS2 7£ffiffr<5o *<D 

^> m#^tr-A3 ni, ia«*f^#«i/>xi 4jc<koT»/hs*i, ski 

UhlCSDttCflglfrSo iil/>Xl4iiill 5C£oT«ffi#PP#n£*lS. 
[0 0 0 8] 

x^-^i 2«, m$u 3jcj:yA*ffi#r£iii3*u r*ucj:ysKi ucjt 

So i i ^©ffr&ntenwu ^&&&ft¥B<Dmm&mfrp>$kfeisti%>o o 

r^«^^-AilVN-5) 3 2©tEtt5 k e VSS©x^^^-MI4fc«), U, 

, S«ffj0«ffii:*tit^©A»«JEE^©lltcJ:oT»feStiS. SKI 1 
#:^o:-7\T**>S^^ SKI l^©A£f«ffi£LTte, ilf^-^feJ:t;f 
«l»lh©^& 8 0 0 V@|g#-|Klcmv*e>*lTV*S 0 3©*£UI, flSfJ 0 *^- 
2*©«ffi&5. 8kV£fc£ 0 
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tiSo ornate, §tu>xi 4fmic#g^-r§in^«#tci:oT*n^sti 

m$iB2 7KA&„ «^-A«|S&aS2 7 1 1 £>AM 3*1 

*—*«^if-Aa>«i^*ai^^fl|JtcA*f'r«^i:K:3&s. 

[0010] 

3fmn&%mmz> *ft?frz®.<Dmm>Mmmm> 4 m\syxi 6, 18, 20$: 

^■*f 0 :n#C«^lf-A3 2te, l£Sl/>>Cl 6, 18, 2 0KJ;oT#;*igj^2 

*vt, «^«ifcffi»j:T?is«sn4&. iwn, 19, 21a, **i-eft#m 

U>X16, 18, 2 0©«ffiSr^-r-&o 
[0011] 

•^flttfeffifflSI*, MCP (Micro Channel Plate) ^m^2 2, 1^2 3, 
FOP (Fiber Optical Plate) 2 4, C C DJg^ 1 0 6 £ £TfiC C D ij ;* 9 2 
5S:#tfo #«(CfiWTCCD*?10 6tt, CCDiV7t>tT^S. MC 
P&ffi£|2 2tCAJH-LfcZir^«^-tf~A3 2&, MCPlC<fc*J 1 0 75" 

«KH(H»S*l«3feS2 3 &M#U i©«*lf'T?«3*«*i«»* , r*. d*UC«fc»J 

2 9lCj&e>*l, Vtt*L&. *l, i^3 0 

mfflZ-itT&yhmZTD I (Time Delay Integrator) M©C C D-fe 
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[0 0 12] 

_t«Eb£#n§¥ 11-132975 izmm<Dmfitfk&mniz&v2>wmi&.v 

#m^fc^g|S<£«^aK&g^-5#«k>X2 0 a, 2 0 b, 2 0c ICiotM 
CP 2 2©A£f[lffi:lCMti3*l£o «^&ffig&W:, ff^-f££, MCP2 2a 
, 22b, fM2 3, FOP24, CCDi?10 6, C C Utt * ^ 2 5 
t?„ MCP 2 2 £&yt&2 3 ZnQ<Dm*¥-<Umffite^mm-tZ>fctbK. Z.ZL 

Tte, fop 2 4 Sl^ti l 2T*&ifT£ri:icJ:*j, K££*iiCtf>#ii 
^Lt^So MCP2 2H i'JM#(gain) Sr^&fc&lC, 2g 
©MCP22a, 2 2 b $: jjfi 3 Zl £ JC J; >J L T V> £> . MCP22& 

, 1 0 ^ mfiTF, «$^foI$:^i: bfe**^X^3.-^S:m^tC^»StiT 

tlT^Z> 0 MCP 2 2<Z>«^-Afffl (2 2a«) «U ^ > KlCgMffi$*i«5 — ^ 
> -e^ffilfl (MCP2 2b{Bff) &S1C5 4 tC<fcoTIE<Z>«&tC&k;tV r*UC 

a: v*x.-zrMzitAMffifrbmMmizmvfc.mmmR&&&-t2>. mcp2 2 

lCAIifbfe«^», 1SI0MCP22 a©^d->rft^SL£iiyjgL&# 
e>*fte£*l,TMCP 2 2 a©ffi£f®^e>ffl*f-U 2t@(OMCP2 2 blCAtfl/ 

. $e>icit^$tiSo 2 1 @ ©m c p 2 2 b © ffiWis^ p> bfet? mm 

5 2lC«fcoT7£j&£*l£#n^«#MCJ:*J F O P 2 4 (Dm^tmz^ifxm^tl. 

nytrnzmmisTmytis-itz. zkd^-mclt, mcp2 2<Dxmmizmm^n 

fei?i5:MCP2 2X~mmZ~&&tfio. FO P 2 4 ©SM^StSri: 
JCJ:y> ^m&lC^£ii:<5-i:#T-£S. MCP2 2&, QffiftmMltmW 

L&£&T*m**mfeT* &e>. m*ma>s/Nfa_t(Dfrtbiz#i%izm%j 

&3M£T*&£ 0 &%m2 Z (»&%mT~ft%L\st=.%^mm%. FOP24^Ut 
. ^-f>-fe;/1K TDIt>t, i'J7t>n©CCDlfl 0 6tCT&ffi£ 
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0 6lClft*J&tffc#>K:, CCDH?1 0 6 t^^SiKD^lC^^l^^XCckSU 

mm<DW,'p*)M$iT*%te^ 0 ±&wfcm&%i&muT*i*. iodmcfop 2 4 

&#JB^5£fcK:J:y, f3fcl2 30fMtCCDl^l 0 6 * T*COffiH$:^S 
<-t£££%K:. ^ii^£ft±£1*££VAe>#3&£;£-r£#, FOP©gB£#& 
^£M#£{g<*tf;i£r £km^"??&^o F O P 2 4 lCt±® 5 tC^-TJ: ? fc. 2/ 

34xe>OM^S:iSM$-&Sr ^tt^lcfflilT^So i.©i:^J&M*t^ FOP 

2 4 Aim £ ffiit® t omo&m iz<&& l x as y , mm & jg < -r & r n izitm 

m^®lCJ^+4 k V<Dmm*fPM-t&Z.£lZ& V. CCDl^l 0 6$:f»^ 
^«^{C^$-tir-5aigtiSoTfe*J, I©iA^FOP2 4 & 5 mmJgTRC 
tt<-r&vi:£ki:ffiiit£&oTV^ 0 ^t*<Z>FOP<Z>igi£#&n?tt, 5 mmmzte 
VATFOPCOM^S: 1 0 (imMTlZfllpLZZLtlZmmT'&V. r©ri:^H^M 
*©£fcMH£fcoTV^ 0 C C Dm^VmrnVJ 1 6 ti mtn 

FOP<Z)M*#0. 6 2 5IIt«:'J, F O P ©M»tf>fc 

PCDVn^ICoVxT*, SMtCCD'I^l 0 6 fc©^tC3fe^H^$:^-r-5 

m-r^©^#^T*tt, MCP2 2. FOP24fe<tO:CCD*^725^f)M 

JlfgT?&<5MT F (Modulation Transfer Function) -fit (i, 0. 2 ft m(£>^>f > • 
T>K-X^— X (line and space) A# - y<DMB.^ 0 . 1 nt mOHitHt 

MCP22, FOP2 4fe4:t;CCD*^72 5CDMTFtt 
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> Ztl^tlO. 43, 0. 8, 0. 5£&£„ MCP 2 2 C C D # * ^ 2 5 
lT'0MTF(t ^MTF©| (MTF^^MTF^pXMTFpQpXMTF 
CCD ) h&»J, MTF M =0. 172i:, ^ipg^MbLTb^e> 0 Z.(D£o 
teMTF<D&it*1ftffl-*Zfe#)lZlZ, MCP 2 2±IC*^«*«*g«bT]^e>^ 

& Jfc y & tf * -e ©«j& & fg Bfcfl: f £ & s . 

[0 0 14] 

[0 0 15] 
[fmB&jS&'T* &«>©#©] 

[0 0 16] 
HP*>, ##g^<Z>mi©IS*aHcj:*ifc£, 

«fcr-i»flB#^«i:, ±§5^m^-A©mittc j: y _tIBS&fr e>5B£L±SBS« 
ffirUKSmtfr? *3 «fc t)P±«BM# W«s|» £ ft*» f 5 ffitttt?»ttJtf» i: , ft if $ ti 

L/ < fett±«ri^W«tt^fe J:tf±«Bfi#W««ft 

[0 0 17] 
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ic # s_tiB^wm3ia^© ai* ® on®. tm-x^^^x^ ±m^mnm^ 

[0 0 2 2] 
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Km*.. ±mnmm*i** ±uM&&%%mizmmztiz> ^^v^ 0 zituc^y, ^ 

[0 0 2 3] 

±mm&fr 2>±mr.txffimm* : b v < it±mRm^m^t. t=.it±mzz 
^-^^mmmzAtt-tz nziz^- ^m^m/vM y umz £ y 

£ h v> e> zmffi-t 2> z\ £ £ s c 

[0 0 2 4] 

mmm^®.v>m\z®M-* siiss <d jt§H^« > x & ^ > f jc««i u ±ib 

*mtmiF**fc*%»3eift-r &m 3 a g ©_tiB#« u y xiz±mn i 

& mm u f2ig ©_hiH#« u > xic jtiam i <z>:it y ^mm $ 

^f[|3<Dii©«&£ifr&n^£3£#M£ bv^ 

[0 0 2 5] 

-fciam i ® s ©-tiH#« vyxtftf^y Ficfg*&3 *u ±iasfi 2ms o±ib# 
s uyxiz±m& i ©A^m^cfc y ^to^avhs 3 cDA<z>«&#m;&ti3 ti 
s©-e. ±mm2mB<D±mmmuyxt:±mm3mB<D±mmmuyx}i(Dm 

«i/>Xi:±««|3«g©±lB#«i/>Xi:©ia^-B.«as*i«. 'tiici y 

[0 0 2 6] 
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[0 0 2 7] 

£fc> ±mMmm : ¥-lZ. TDI (Time Delay Integrator) M©CCD||??: 
[0 0 2 8] 

±mmmm*te. ±m&n&tt£±mmftft£e>mzm'f*>ftfrmmitts e>*c 

[0 0 2 9] 

[0 0 3 0] 

*^©^2©^#tc<kti«. 

m^m^m^m^mm^^mnm^mt.. ±mmmm^izm^^x±mmm 

tc i*±mr.immm*& £ n±m^m^mu^<Dmm & &vx±mm*m 

z&&m$L&&mm<Dmm%mx$>^x. ±mm^(Dm^^^^y k 
izm^-r & ii t. . ±$mn&¥mm iz&vz ±m~fc$tiw&* % v < iz±m 
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[0 0 3 1] 

^(CFOPfi; £©^3PM fc^WS r £ < -tfBS^i£ft^M&tC^$l LTit 
[0 0 3 2] 
[0 0 3 3] 

_tfaMf*#«i|»£ fc H: Jtffi— *?lr*«^*3 «fc OUiSBKff J:®*?* 
[0 0 3 4] 

[0 0 3 5] 

vyx<z>$%. ±mmmmm^m<Dwiz&m? sini <D±mmm b > x & v 
9> KJc««u ^ffi^rmffi^iswKUft^jfite-rsfgasgcDjiSBMi/vx 
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K±mm i (DM<Dm& z wan u ^2i@ ©±sa^« u > xic±ib^ i 

[0 0 3 6] 

[0 0 3 7] 
[0 0 3 8] 

[0 0 3 9] 

©SMilCCDlf 10 6t«ffc$*lfci^i:&ot^„ CCD 
*^72 5lt V>TV hSPl 0 8^1^11 1 2T-#tf#£*U CCDi^l 

[0 0 4 0] 

®2kfc, HI iC^f ^T*Ht/M^cC©^®T*feSo 
4 t^UCCDif 1 0 6©»fcffifflJC«tt&ftfc£3fe<*7 2 Sr^tf. A 1 
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ti©t^5„ -i®MCP2 2tt, £^#7 2{Cj£^LT®J«;**U S^7 2 
(Omffiit. MCP 2 2lCj;*;^it$tlfc«^©^3 l £®i:^-5o 2ig0MCP2 

2 b©«^mit®i:m^7 2©^ft®£©i£itWu #iy&7£SUc£v%T;foo. 

[0 0 4 1] 

|g£#t-£o MCP 2 2 btfJffi&raiCtel^tS 2 1C J; Ujl«ffiV s n t # 

QitoZtiT§kyb&7 2 0IWMCP2 2 b CO Hi^f® tC^f LTJEm&miZ&2> 
&t>lzm&tfM&£tl2>o dJUCfciK MCP 2 2 b &m»Lfc«^##D^;**l 
£„ ^ e>C, MCP 2 2 a©AIJ®lCtta:^|lC^$tlfe«^5 2, 5 4{Ci:U 
rfimffi (V s n t + VMC P) #ffr&0£*lTMC P 2 2 b CDffllfl^MC P 2 2 
a©AM®C>tUTiE«^ffl!ItC^-5<J:e)iC«#^^S*lS(DT% MCP 2 2 a 
iZXMVt^n^MCP 2 2 b(^mftf®C|Bl^oTin^$tl, MCP 2 2®fa 
-^(D«MlC®^b^*^^if StlSo #i£&g7l?«UC£V>T> MCP22, £3*6 
ft7 4^tS±^lfeiflEWa, 6?:^bTJiNXh3>'traL-^2 

9iz&vn&t>nz> (@3« 0 

[0 0 4 2] 

04 iKDM&iz&^TWbfrte&^iz^ '&&<Dnmiz£z>m*m%immzi3^ 

Tit, MCP 2 2 a©A»ffi«^> KlCgMfi3*lT^fc#, ^HSfcTt^-fc^ 
T, MCP2 2a©AlfWt ^>K{C^ITA1EE (Vsnt+VMCP) 

tfmtoztiT^z>mm.z.te&o mmi ncassi 3icj:*j vwa f e rtfwto 

StlT^SCDT? (®3#fi^) MCP 2 2 alCAfif-tS^ll^lf-A3 2©oq 
S«l 1 /\<Df*J;&n«ffi (Vwa f e r) tMCP2 2 aCDAUffiA 
(DPPtiamg. (Vs+VMCP) il(Z)MlC<J;oT^$tlSo MCP2 2aA0A 
ltx^;i/^-Ein (eV) Hfc, 

Ein (eV) =e (Vs nt+VMCP+Vwa f'e r) 



1 6 



ffi§E# 2001-3105531 



#2000—400814 



UteZo ZlOAlfx^M-Ein (eV) It. 2keV 

[0 0 4 3] 

tl/>X2 0 b©«HlCtem$!5 6 {C <fc »j;ft<Z>l^>X«JEV 1 ens fcEIjOtJU 

mm\syx2 o cnmmznms 2 h«a§t5 4<DW.&mwtizmmLTMc 

P 2 2 a(DAmmtm-(Dm& (Vs+VMCP) £ffr&n^-«5o EUtCafc-rflkfe 
MO&vlz. ttl/>X2 0 c©«a$:^> KJc«i6Lfc»^K:tt, 
X2 0 c®tii:MCP2 2 a©Alf®h©^lC^$tlfe^«|?.lC<fc V iZfc 
«^lf-A3 2#M:&£*lT, MCP2 2afCAM$tltV^. rtf>^-£\ M 
UyX2 0 eti-MCP2 2 a |S©*ftSi«#0>^*|— 14 #JK^4£|g£&Mfc£-& 

2 0 cfflti0«fi?:MCP2 2 a (Z>Att®(£>«&£ P?— IC U §ll/>X2 0 
b(Z)«^lC l/>X*jEV lens £ftl;&Db, £ £ tC#* U >X 2 0 a©«@§:^ 
^> KlC^i-S©T, ^«^-tr-^3 2<£>^J£, #tl/>X2 0 a~2 0 

?&i>yx<mm^<Dm&fflffl&. mmm2 1 ^it^x hnv^cx-* 2 9 ic 

[0 0 4 4] 

e sua* ctt«^ zzm&ttez&to. &mmm & $ e> jc/jxaejufc-r * 3 1 

[0 0 4 5] 



1 7 



ffiH#2 0 01-3105531 



#2 0 0 0—4 0 0 8 1 4 



±i&<Dmmmmx* ? 4 - > 7 & z *&t$m* \z- am iw s ^ tc 

[0 0 4 6] 
[IgtS©^] 

[0 0 4 7] 

mT*<Dft^mmzmmm^mmir2> fop* z&yt^Bttz&m-t z r t 

[0 0 4 8] 

Jc |pj_t $ 12: 5 r £ #T*£ £ . 
[M©^#^m^] 
[Hi] 

[02] 

ims) 
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[04] 
[05] 

1 LaBg 

2 ?:n-*;ix 

3 mm 

4 

5, 6 mmm\mm*u>x 

7—10, 1 7, 19, 21, 26, 27, 43, 45 M^f^fS 
11 IS 

1 2 

13, 15, 52, 54, 56 MM 

2 9 *X h n>bfci — # 

3 0 ^t^cfi 

1 4 iafiarft»tti/>x 

16, 1 8, 20, 20a~20c #«1^>>C 
22, 22 a, 22b MCP 
25 CCD*^7 

2 7 «^^-AMIrISP 
3 1 

3 2 -#C«^fcT-A 

7 2 m^flt 
74 a i mm 

7 6 QkmiS^* 
106 CCDi^- 
1 1 2 
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mm] 

^©WPgM 5, 3£fctMB3»aSl 6, 18, 2Ofcf0UWl7, 19, 2 
1, «^-tf-AMlniaS2 7 ^-e©^g|S4 3 i:, MCP2 2. fM72, CC 
Df|^10 6, CCD*^72 5 $:^tf«^^m^t j e©0IOT2 6, 2 7 h 

CP 2 2 a-tf>— #t«^fcr-A3 2 CD AlJBtC^ftffi (V s n t + VMC P) &frf 
ML. mytfal 2©fMtMCP2 2 a<Z>AS*®£©imc#n;im#£7£^LT 
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